The development in the last years of optical wavelength selective switching (WSS) and optical cross-connect (OXC) technologies and advances in the optimization methods for complex optical multi-branch optical systems have rendered possible the realization of long haul transparent optical networks. National scale all-optical networks are currently being deployed. In current agile wide area network (WAN) architectures, the agility is delivered at the network nodes. This agility is engendering additional system and network capital costs. In several cases, the additional capital costs are compensated by the operational benefits of the delivered agility.
The presentation is organized as follows. In the first part, the filterless network concept is presented and analyzed through a comparative case study. A filterless network is based on the construction of a set of fiber links that optically connect all nodes to each other using passive optical splitters and combiners added at some nodes. The resulting physical topology, and therefore network connectivity, depends on the splitter and combiner configuration at each node. A set of interconnected fibers form a fiber-tree, which is the filterless physical layer extension of the light-tree concept defined in [4] . A light-tree is established within a single fiber-tree as a function of the unicast or multicast traffic between network nodes. Since all nodes are optically connected to each other, real-time delay sensitive broadcast and multicast transmissions are facilitated. Results of the comparative cost analysis show that a filterless network is more cost effective and more reliable than opaque and active photonic networks at the expense of greater wavelength utilization.
In the second part, the filterless network design problem is defined and a Filterless Network Design and Simulation (FNDS) tool is presented [5] . The filterless network design problem can be partitioned in two steps: (1) establishment of the fiber connections and (2) routing and wavelength assignment (RWA) according to the traffic demand. In the first step, a genetic algorithm is used for finding optimal or near-optimal fiber-tree solutions. In the second step, routing is performed by selecting the shortest path for each connection and wavelength assignment is accomplished as a graph coloring problem with a Tabu search metaheuristic. For a given network physical topology and traffic matrix, the FNDS tool makes it possible to determine a fiber connection matrix and to perform the RWA for all connection requests. Various solutions can be obtained, depending on the specific optimization parameters (number of wavelengths, number of fiber-trees, number of passive optical dividers, etc.). Filterless networks can be expected to be simpler to analyze at the physical layer level as the dominant transmission impairments will be the Accumulated Spontaneous Emission (ASE) accumulated noise in the optically amplified filterless links. A simple analytical link model is proposed as a fast way to validate the physical layer of filterless optical networks [6] .
In the third part of the presentation, filterless network solutions are proposed for a number of core network topologies and compared to active photonic network solutions from the point of view of cost and performance. The results show that cost-effective filterless solutions can be found for different network sizes and topologies. Furthermore, the number of wavelengths used in filterless networks can be kept within reasonable limits through optimization and could be potentially lowered by using only a few wavelength blockers.
We can conclude that filterless optical networks represent a cost-effective and reliable alternative to active optical switching network solutions, but at significantly lower cost.
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